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[57] ABSTRACT

A control device independent of and designed for use
with professional cameras for operating an electromag-
netically drivable shutter or magnetic shutter and for
determining and setting exposure values, wherein the
device includes a power source and means for determin-
ing and setting exposure values, both of which are ex-
changeably or detachably connectable operatively via
the control device to the magnetic shutter and to a light
measuring or metering probe, the means for determin-
ing and setting the exposure values being adjustable to
operate in a plurality of selective functional modes.

31 Claims, 4 Drawing Figures
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1

CONTROL DEVICE FOR PHOTOGRAPHIC
CAMERAS

The invention relates to a control device for operat-
ing a magnetically actuatable shutter or magnetic shut-
ter adapted to be connected thereto and an apparatus
for setting and forming exposure values therefor, for use
with cameras.

Control devices for cameras such as full size Or pro-
fessional cameras having an electromagnetically oper-
ated shutter are known as such. One of the disadvan-
 tages of these known arrangements is based on the fact
that they can only be operated where there is a mains
connection available, i.e. insuring a line current or
- house current supply both for the control device and
the magnetic shutter, and therefore limiting camera
operation to the immediate vicinity of the source of the
mains current. Moreover, the known control device
arrangement is provided only with the possibility of a
manual preselection of setting values when taking pho-
tographs. A further disadvantage 1s that such control
devices are adapted to specific technical peculiarities of

~ a particular magnetic shutter and may only be operated

in respect thereof. +
It 1s among the objects and advantages of the present

~ invention to overcome the above mentioned drawbacks

and deficiencies of the prior art, and to provide a con-
trol device for cameras adapted to operate with an
“electromagnetic shutter which permits simple operation

. and which is universally usable, which permits opera-

tion of the camera shutter both independently of the
mains current as well as with a mains connection, and in
~ conjunction with a plurality of manual and automatic
light meter and exposure control functions, and which

- imparts to a camera of the above kind an operating

comfort or ease of use that is comparable substantially
only with the most up-to-date miniature mirror reflex
type cameras operable in several automatic exposure
regions. '

Other and further ebjects and advantages of the pres-
ent invention will become apparent from a study of the
within specification and accompanying drawings, in
which:

FIG. 1 1s a schematic perspective view of a profes-
sional camera fitted with a magnetic shutter, i.e. electro-
magnetically drivable shutter, supported on a tripod,
~and connected to a separate electronic control device in
accordance with the present invention having a supple-
mentary support, the control device being operatively

connected to the camera shutter for determmlng, feed-

ing and stonng exposure values; | |

FIG. 2 1s a schematic enlarged front view which
shows the setting and switching dlsplay ef the separate
control device of FIG. 1;

FIG. 3 i1s a schematic view from above of a portion of
the device of FIG. 2 which shows the two setting knobs
for aperture and exposure time, between which a lamp

~ is located aetlng at the same time as an index mark; and

- FIG. 4 is a schematic block circuit diagram of the

electronic circuit of the control device and a measuring
- probe usable together with such device for measure-
- ment of the ambient llght of the subject to be photo-
graphed.

According to the present invention there is prowded
a separate control device for photographic cameras
such as large size structurally supported professional
cameras, comprising:
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2

a circuit device for setting, measuring and controlling
- shutter exposure values, to which an independent
- electromagnetically drivable shutter assembly for

such a camera is adapted to be exchangeably con-
nected for energized operation hereby, and

an independent light meter probe detachably con-

nectable to the circuit device and which contains a

photoelectric transformer, a probe current to fre-

quency converter and an amplifier for providing a

brightness signal to the circuit device,

wherein the circuit device includes an energizable elec-
tronic control circuit arrangement in which a gate is
provided to which the corresponding brightness signal
of the light meter probe and the signal of a periodically
operating gate time pulse generator are supplied, such
that the output signal of the gate time pulse generator
homes on or is supplied to a meter or counter the resul-
tant output brightness signal of which is stored in a first
storage system, a control circuit current to frequency
converter is provided which transforms selectively the
analog values for film sensitivity, time, aperture and
correction factor, supplied by means of potentiometers,
into suitable frequencies, a second storage system is
provided into which the stored brightness signal is fed
and via a change-over arrangement one or more values
selectively for film sensitivity, time, aperture and cor-
rection factor are supplied, a listing storage system in.
turn is provided in which the arriving pulse series are
stored, a mode selector device connected with a com-
puter are provided by means of which at least the fol-
lowing operating modes are selectable:

(a) operation with manual setting of both of the
exposure parameters time and aperture,

(b). operation with automatic control of one of the
two exposure parameters time or aperture, in
dependence upon lighting intensity, after manual
presetting of the value of the other of such expo-
sure parameters and of the film sensitivity,

(c) operation with the taking of measurements en-
abling the determination of one of the two expo-
sure parameters time or aperture, by means of
the light meter probe, taking into account the
film sensitivity and light intensity, or

(d) operation with settings for opening and retain-
ing in open position the electromagnetically
drivable shutter ‘assembly over a selective op-

. tional length of tlme,

whereby the values stored in the listing storage system
are processed, In accordance with the setting of the
selector device, in the computer to ascertain the corre-
sponding processed values, an indicator display ar-
rangement 1s provided which indicates the computer
ascertained values, and an operating mechanism circuit
1s provided by means of which the values ascertained in
the computer may be controlled.

In this manner, besides a certain freedom of move-
ment or performance in manipulating the camera due to
the fact that the latter may also be operated without a
mains connection, there may be provided an apparatus
combination having a universal automatic exposure
which 1s distinguished by a plurality of manual and
automatic light meter and control functions, whereby
large size cameras of the kind mentioned above satisfy
all exposure conditions as are set for a modern photo-
graphic camera. |

Thus, with the instant control device, besides the
permitted independence from a mains supply or house
current source, a substantial simplification of the expo-
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 sure technlque may be attained. This is seen, for exam-
~ ple, in the fact that the photographer when taking pho-
tographs not only need carry out fewer manipulations,

~ but also need take fewer test pictures, resulting in turn
~ ~in shorter waiting periods. Moreover, the present inven-

_tlon permits improved utilization of the associated de-
vices and on the whole permits faster exposure sequen-

- cesor exposure results to be obtained.

~In a favorable further development of the control
‘device according to the present invention, the device is
fitted in conventional manner at least with a battery and

- a charglng device provided with a mains connection.
This permlts operating the camera both 1ndependently |

- of the mains source and operating it with a mains con-

o nection, as desired. In accordance with this aspect of
~the invention, the control device may be fitted with a-
~ special plug connection in conventional manner for an

‘external, separate portable current source replacing the

~  battery or batteries included in the device, so that upon

- unexpected failure of the source of current in the device
- and in the absence of a mains connection photographing

4 .
Or a measuring probe for meterlng in the ground glass =
plane of the camera. - D |
Conventional light-sensitive elements, such as e.g.

~ silicon diodes performing the function of a photoelec-

“ tric cell, have as‘known a relatively narrowly defined

- measuring range, which normally does not exceed a

10

15

20

may be continued without 1nterruptlon using the sepa-

| rate source of current.
A control device as contemplated herein is accord-
- ingly developed for simple and clear operation which
avoids the photographer having to perform manipula-
- tions anywhere other than directly on the control de-
- vice itself. Such may be attained advantageously in
accordance with the present invention by specifically
~ fitting the control device with an actuator for releasing

- shutters connectable to the device. It may, moreover,

~ beof advantage if a socket for connecting the system to
a remote release device is also provided.
In order to reduce the current consumption to the

- absolute minimum necessary rate, the control device in

- ‘accordance with the present invention is preferably
- provided with a so-called economy circuit, i.e. an elec-

- tronic circuit serving to switch off all current consum-
-+ Ing elements with the exception of those current con-

“suming elements which are capable of storing values.

By this means, the control device switches off automati-

N -cally during operating intervals after about a one minute

" “on” period without, however, cancelling the electrom--
- cally stored exposure values.

Operations executed by mistake by the photographer
- during the automatic economy phase operation can be
prevented, in that the switch-off state of the current
consuming elements is indicated by a pilot lamp. In
addition to the control functions transmitted to the pllot

lamp, the latter may have a further function in that it is

- Insuch locatlon the lamp also acts as a common 1ndex

. *mark

Since the control device desrrably also satisfies the

L eondlttons for universal use, i.e. to determine, feed and
~ store exposure values in cameras which are adapted to
- take different types of magnetic shutters, provision is

- made in accordance with the present invention for the
- independent control device to be fitted with a socket so
‘that by means of a coded plug connector the device is

25

35

45

range of 210L.ux, which corresponds to an overall range
of about 10 light values. This number of available light

values, however, is not always adequate for taking pho-
tographs under brightness conditions which may occur =
in various locatlons, e.g. the central European area or

like areas.

To remedy this deﬁcleney, i.e. with relatwely srmple o

means to obtain an extension of the exposure range, the

‘measuring probes according to the present invention are

fitted with at least one filter fixedly mounted in front of
the light sensitive element and a supplementary filter
adapted to be displaced by an actuating member. Prefer-
ably, the actuating member has associated therewith a
switch which, on attachment of the displaceably lo-
cated filter, causes a measuring range change-over of
the electronic evaluation circuit of the device. - :.
In order to prevent adverse influences on the function

of the control circuit, for example, attributable to a

voltage drop in the lead between measuring probeand
control device, the selector device control signal values

according to the present invention may be converted -

into pulse series (frequency), and electronic elements or

blocks for this conversron may be located n the measur-' o

Ing probe. | - -_

Since the measuring probe is comlected via a cable to' .
the control device,. the time or aperture values mea-
sured at the subject being photographed 'may be fed
directly into the control device, which may be effected

by a storage button provided on the control device
itself. Any simplification of the input values for the -
probe measurement may be attained in a simple manner

by also providing'a further storage button on the mea-

suring probe, which additionally permits the photogra-
pher to store measuring values remotely from the loca-
tion of the control device. Optimal exposure results

when carrying out multiple measurements may be at-

tained with the device by providing a mean value but-
ton to ascertain the arithmetic mean value from the

setting or measuring values fed in by means of such" -
storage button or buttons. .

The advantages of the provision for an Optlonal inter-

- vention in the automatic exposure for the purpose of

50
~ used to illuminate the setting dials associated therewith.
~This may be effected preferably in that the pilot lamp is
~ located between two dials bearing the exposure values.

33

‘automatically adapted to and conforms to the specific

operating data associated with the individual type of
shutter when applymg the coded plug. Moreover, the
control device is fitted with a further socket for a light
meter probe, to which may be optionally connected a
~ measuring probe for ambient light object measurement

65

obtaining certain photographic effects may be attained

in the control device in accordance with the present

invention in a simple manner by fitting the device with
a setting member for correctmg exposnre control val—i :
ues. h | | | . .
Moreover, a sw1tchmg member adjustable to three
switching positions is further advantageously provided .
on the control device. The switching contacts of the
switching member are so associated with one another
that: in a first switching position the shutter mechanism

assumes the closing position and the aperture mecha-

nism assumes the open position adequate for the set

working aperture; in a second switching position the

shutter mechanism ‘is moved into the open posrtlon, ;

while the aperture mechanism retains the assumed oper-
atrng aperture opening; and finally in the third switch-" o

ing position both the shutter and the aperture mecha- =
nism assume the fully open position. With this arrange-

ment various kinds of observations may be carried out
without any noticeable time consumption while avoid-
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ing additional setting manipulations on the control de-
viCe.

In this regard, for the focusing on positions important
to the picture it is more favorable when the aperture
system as well as the shutter system are fully open, but
for setting the depth of field it is more favorable if the
- aperture system remains at an aperture setting suitable

- for exposure and only the shutter system assumes the

~ fully open position. In order to move both shutter and
- aperture systems mutually into the open position, a
. coupling connection actuatable by a switching member,
- for example, adapted as a magnetic coupling, may be
- provided in conventional manner. Operating errors in
turn may be effectively avoided where the switching
member is arranged so as to be actuatable independently
of the mode selector device. | |
In a favorable further development, the control de-
vice in accordance with the present invention is fitted
with a “fault/error indication,” which reports an error
when the measured or preset exposure values do not lie
within the specific operating range of the magnetic

shutter connected to the device. The error indication

- may be effected in conventional manner by a signal
~discernible by one of the human senses, €.g. by an opti-

- cal and/or acoustic signal. Faulty exposures may be

reliably avoided in the control device of the present
invention if the latter is provided with a device to indi-
- cate the charge state or level of remaining power of the
energy source. The control device preferably has means
- provided thereon for securing it to a bracket or holder
which in turn may be mounted on the camera tripod by
means of a clamping device. For handling the control
device detached from the tripod, the device is conve-

. niently provided with a carrying or standing yoke or a

carrying belt, or the like. |
- Referring to the drawings, and mitially FIG. 1, a
large size professional camera 1 is mounted on a tripod

2, and a supplementary support 3 is provided which is

connected to the tripod 2 by means of a clamping de-

~~ vice 3a. Support 3 carries an independently provided,

universally usable, electronic, exposure measuring and
~ shutter control device 4 described below with regard to
- structure and method of operation.

The shutter assembly 5, detachably mounted 1n
known manner on the camera body 1 by means of a
- connecting plate 1q, is adapted as a magnetic shutter, i.e.
~ a shutter mechanism having an opening and closing
~ system which is adapted to be actuated electromagneti-

. cally by two electromagnets 6 and 7 in the conventional

~ manner as shown in FIG. 4. If necessary, the actuation
~or control of the diaphragm aperture mechanism also
 located in the shutter assembly may be effected by a
similarly provided electromagnet 8.

The driving energy and the control pulses for the
exposure time or aperture setting of the shutter mecha-
~ nism or aperture mechanism, as the case may be, may be
supplied to the appropriate electromagnets 6 and 7 or 8

- of the magnetic shutter 5 via a connection cable 9. The

cable 9 in turn, is fitted with a simple plug to connect
- one end of it to the shutter while its other end is con-
nected to the control device by a selectively coded
adjustable plug connector, e.g. schematically shown in

~ FIG. 4 by broad vertical arrow 9a operatively intercon-

3 necting such plug connector with the computer RW via
‘means 96 in conventional manner.
'The necessity for coding of the plug connector, not
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sal use with magnetic shutters 5 of varying types. In this
way, the coded plug connector may perform the func-

tion of supplying the specific performance data inherent

to a given shutter, with reference to the size of the light
passage aperture and obtainable maximum shutter speed
(of, for example, 1/60, 1/125 or 1/250 sec.), into the
control device 4.

All further control pulses emanating from the control
device 4 are communicated to the magnetic shutter §
for operatively energizing the same via appropriate
connecting leads also present in cable 9.

" Besides the conforming coded connection, preferably
located on the rear surface of the control device 4, such
control device 4 has a further socket, e.g. schematically
shown in FIG. 4, {for a cable 10 of a measuring probe 11
having the shape, for example, of a hand microphone.

Additional corresponding type sockets are moreover
provided in the conventional manner in the control
device 4 1n order, if and as required, to charge or re-
charge the energy source or battery means schemati-
cally shown at §1, contained in the control device and
preferably formed by. conventional rechargeable NC
batteries, via a mains supply, or to enable a connection
to be made between the electronic flash contact device
schematically shown at 61 of the magnetic shutter S and
the control device 4, e.g. via schematically shown exter-
nal line 62 socket connected via internal line 624 to the
electronic operating mechanism AW (FIG. 4). More-
over, the control device 4, in addition to the NC batter-
ies, is fitted with a conventional charger mechanism §2
provided with a power charger indicator 53 adapted to
be connected to the mains for charging or recharging
the batteries in the usual manner, whereas a further
socket connected via parallel line 54a with the main line
54 containing the battery means 51 is provided for an
optionally usable external portable energy source as and

if desired (FIG. 4).

For reasons of clarity and ease of manipulation, all
operating and indicating elements of the electronic con-
trol device 4 are preferably mounted on a face plate 4q,
shown on an enlarged scale in FIG. 2. The device itself
as noted above 1s located on the supplementary support

- 350 as to be rotatable and fixable about a vertical axis.

45

50

33

Moreover, a mounting plate 46 and a holder, not
further shown, may be provided for the device 4, with
the holder conveniently so formed that it permits the
ready detachment of the separate and independent con-
trol device 4 and hence a free handling thereof. The
housing of such completely portable control device 4
may be fitted for this purpose with either a carrying or
standing yoke 4c or, alternatively, with a carrying belt.

This method of supplementary fitting of the control
device 4 itself with one or more selective energy
sources, preferably NC batteries, independently of the
mains supply, for the first time advantageously opens up
the range of possibilities of using large size commercial
cameras fitted with a magnetic shutter, since these kinds

~ of cameras have hitherto been dependent upon the use

65

| _further shown, arises from the desire to make the inde- ”

‘pendent electronic control device 4 suitable for univer-

of mains connections as direct power sources.

As shown, moreover, in the embodiment of FIG. 2,
the face plate 4a has switch buttons 12 and 13 for corre-
spondingly switching “on’ and “off”’ the energy source
accommodated in the housing of the control device 4,
an actuator or release button 14 for releasing the camera
shutter and a storage button 15 for electronically stor-
ing exposure parameters and other exposure values
influencing the exposure of the film. Moreover, the
platé 4a is also provided with a mean value button 16
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which serves to ascertain the arithmetic mean value
- from several exposure values stored in the control cir-
cuit. |

‘Further prowded on the face plate da are ad_]ustlng

" ‘members 17 and 18 for manually feeding exposure val-
- ues such as diaphragm aperture and shutter exposure
~ time, a setting member 19 executing two functions, i.e.
for taking into account the film sensitivity and a correc-
- tion factor, and finally a setting member 21 adjustable

E opposne a fixed mark 20.

- Setting member 21 is a component of a selector de-

- vice, which includes several modes of operation having

~ the abridged names given below but having quite spe-
'ciﬁc control functions, as follows:
- MAN—manual adjustment of exposure time and dia-
 phragm aperture size by remote time setting on the
~ control device; -
| F-Mes-—-dlaphragm aperture size measurement with

exposure time selection, and aperture size measure-

‘ment with storage of several measurements at dif-

ferent subject positions and fermanen of a mean
value; o |

| T-Mes-—-—exposure time measurement with aperture

size preselection, or exposure time measurement

‘with storage of several measurements and forma-

~ tion of a mean value; -

- AUTO-automatic exposure time with aperture size

| preselectlon or automatic exposure time with stor-

age of several measurements and formation of a
~mean value;

" AUTO-DYN—-—-automatlc exposure. time in auto-
~ dynamic. 0perat10n (measurement during expo-
- 'sure); and
-- 'FLASH—-——aperture size measurement with electronic
flash operation, including multiple flash during
long exposure time taking into account the basic
lighting or aperture size measurement with flash
- operation plus storage of several measurements and
formation of a mean value.

. In all the methods of operation mentioned abeve

 with the exceptlon of that which provides an automatic

. exposure time in auto-dynamic operation (AUTO-

DYN), focal pomt measurements may be effected both
with the measuring probe 11 on the subject and in a

. 'measuring cassette ‘insertable in the camera in the

ground glass plane in conventional ‘manner and ex-
~ changeable with the probe 11. |

~In the mode of operation “AUTO-DYN,” subject

‘measurements are, however, only possible with the
- measuring probe 11, and not with the measuring cas-

- sette, since 1n this specific mode of operation the control
- circuit in accordance with FIG. 4 still has to process
~ light-dependent. measuring data which is imparted

- thereto immediately before or during the exposure op-
~ - eration in dynamic and continuous fashion. This cannot

be attained with the measurement cassette which has to
- be changed for a film cassette before initiating the expo-
sure operation, as the artisan will appreciate.

~ Other than the aforesaid setting members and associ-

- ated parts 12 to 21_,- the face plate 4a also has an alpha-

- numeric light indication arrangement 22 referred to
- hereinafter simply as a display and a control lamp 23.

~ The lamp 23, besides the function of control indication
during the storage OIJE:I‘athIl has the additional function

of an index mark.. | |

- Moreover, the control lamp 23 is se_ formed that, as
shown in FIG. 3, it is able to illuminate the numerals of
the setting dials of aperture and time setting members 17

~ effected, then the particularly constituted electronic o
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and 18, for which purpose, for example, lateral light

passage apertures or windows may be formed on the

lamp housing. |
If the “on’ button 12 1s actuated ie. the eleetronlc

‘control circuit energized, then both the display 22 and
the control lamp 23 light up and hence indicate the

operational readiness of the apparatus. If no exposure
settings and no release of the magnetic shutter 5 are

control circuit arrangement of the control device 4,
after about a one minute “on” period, automatically
switches off again. | o
Excluded understandably from this sw1teh1ng off
operation, however, are all electronic switching and

storing elements which electromeally store the expo-
sure values, 1.e. those elements in the frame or control |

circuit C which via known switch circuit means 13a

connected to the main power line 54 automattcally o
continue to be supplied with power as shown schemati-

cally in FIG. 4, so that measunng results fed previously

‘into the electric storage system in the form of rmpulses'_'

are retained. This feedmg of measuring results and re-
lease of the shutter cannot, however, occur until the

on” button 12 has been actuated again. The extinguish-
ing of the display 22, which occurs with the switching-

off operation of the control device 4, is an external sign =

to show that the electronic circuit is not in a functional "
state, 1.€. 1t 1s not in a condition for input and storage of

3.

The object of the above-indicated “current-saving

circuit” is to avoid an unnecessary current consumption.
when taking photos, i.e. to ensure that the capacity of-
the mains-independent energy source of the control
device 4 itself is available for a maximum Operatlng.

- period. o
iIf on the display 22 durlng actuation of the ° ‘on”
switch 12 the word “battery” appears briefly, this warns =

that an early recharging of the NC batteries is neces- '

sary, and the electronic control circuit arrangement is =~

so constituted that this operation will occur. If the indi-

cation remains for a relatively long period of time, then -
the effect 1s that the residual capacity of the current =
source is no longer sufficient for further shutter re- ' =
leases. In such a case, the magnetic shutter 5 mustnotbe

released, which, among other things, may be prevented' .
by bringing a stop in suitable manner into action.

The electronic control circuit arrangement is further-- o B
more so constltuted that if on the display 22 the word =~ =

“fault/error” appears, this indicates that either, as an
oversight, the magnetic shutter $§ was not connected to

the electronic control device 4, or that, by means of the
time setting member 18, a time selection has been ef-
fected which is shorter than the magnetic shutter §

connected to the device is able to provide. L
If the electronic control circuit arrangement of the
control device 4 is to be switched-off, it will be neces-
sary to actuate the “off” button 13. When this occurs,
the cancellation of any contents which may exist in the
electronic storage system of the control dewce then

- automatically takes place.

~an axle, the free end of which fitted with a light_*sensi; L

As already indicated above, the electronic control

~device 4 may also effect both a brightness or subject

measurement by means of the measuring probe 11anda.

measurement in the ground glass plane by means of a =
measuring frame, known per se. Such a frame hasa =~

finger-like portion mounted so as to be rotatable about -

exposure values and for releasing the magnetic shutter
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tive element, e.g. a photo-diode or the like, 1s adapted to
 be displaceable over the whole format surface. -

For measurement, the frame is inserted behind the
ground glass of the camera, whereupon the finger-like
part may be orientated towards the portions of the pic-
ture to be measured. Feeding of the exposure metering
‘results into the electronic control circuit may be ef-
fected either by means of the storage button 15 located
on the face plate 4a or by means of a button mounted in
the handle region of the finger-like part simultaneously
serving for the storage of brightness values. -

If during the taking of a photograph the subject mea-
surement 1s used, then for feeding or storing the measur-
-ing result into the electronic control circuit the storage
button 15 located on the control device 4 may be used.
For the same purpose, however, a storage button 24
may be located on the measuring probe 11 itself.

Multiple measurements on different subject points
may be stored electronically, for which purpose after
each measurement operation the storage button 15 or 24
is actuated. All values fed in are processed in a micro-

processor contained in the control device 4, described

later in regard to FIG. 4, whereupon by actuating the
-so-called average value button 16 at any time the arith-
metic average value is computed and indicated on the
‘display 22 in digital values.

In the block circuit diagram of FIG. 4 there are
shown those electronic circuit elements or blocks of the

- control device 4 operating on a fully electronic basis
- and of the probe 11 for subject and light measurement,

each contained within a respective frame A or B, sche-
~ matically indicated in chain-dotted lines. Of the mag-
~ netic shutter assembly § adapted to be connected de-

- tachably to the control device 4, FIG. 4 only shows a
simplified diagrammatic representation limited to the
conventional magnetic drive for the shutter opening
“and closing mechanism or system and separately for the
aperture mechanism or system.

Concerning the independent llght meter probe 11
provided for subject and selective measurement respec-

10

10

with one another that they overlap desirably by about 3
cxposure stages.

The photodiode FD 1s connected to a current to
frequency converter Wi which converts the control
signal values or current produced by light impinging on
the light-sensitive element FD into a frequency or pulse
series, which 1s proportional, linearly, to the value of
the current. The current to frequency or A/F-converter
W1is connected to an amplifier VS| which, exerting the
function of a conductor/lead transmitter, amplifies the
frequency produced in the converter Wi in such a man-
ner that the control signals are clearly discernible even
for a long connecting cable 10 and arrive at the control

"~ device 4 without interference.
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tively, this has a focusing lens L (FIG. 4) which is lo-

cated on the end face of a housing substantially corre-
sponding in shape to the exterior of a conventional hand
microphone. This lens has a light-sensitive element, or
~ photoelectric transformer, preferably a silicon diode
~ FD, located at the end of the path of the incident light.
During the operation of light measurement by means
of the measuring probe 11 described in detail below, in
~order to enable the spectral sensitivity to be taken into
~ consideration, a filter Fi remaining constantly in the
path of the incident light is provided, e.g. stationarily, in
the region between the lens L and the photodiode FD.
A further, supplementary filter Fj, for displacement of
 the measuring range, is located in a manually actuatable
- slider 11a preferably linearly displaceably mounted in
the housing of the measuring probe 11 so as to be dis-
placeable into the path of the incident light.
- By this means two measuring regions are provided
for the measuring probe 11. When the spectral filter F
alone is positioned in front of the photodiode FD, for
example, one such region is provided, beginning at 0.01
Lux and terminating at about 610 Lux, and when be-
sides the spectral filter F; the supplementary filter F is
also positioned in the light path, e.g. in tandem series
‘alignment therewith, the second region is provided,
terminating preferably at 310,000 Lux. Both measuring
- regions are so adapted to one another and associated

The control signals from the measurement probe 11
or the measurement frame are supplied via the input of
a microprocessor logic arrangement which has the
function of an AND gate 30, the other input of which is
connected to the output of a gating time pulse generator
TZ. The pulse sertes is fed from the output of the AND
gate 30 to an electronic meter or counter Z which con-
verts the pulse series into binary numbers.

Before, however, the gating pulse generator TZ
supplies to the counter Z a pulse series proportional to
the current from the probe or measurement frame, 1t is
necessary first for the electronic counter Z to be set to
“zero” by the pulse of a reset pulse generator RG. Only
then, when this has been done, does it count and in
doing so transmits the counting result to an electronic
memory SP or first storage system in which the result is
retained.

The counting operation as such is repeated in a con-
tinuous sequence, in time intervals of a few millisec-
onds, which means that the counting result in the mem-
ory SP can never be older than the length of the gating
time, acting as comparison standard. The memory SP
hence receives, repeatedly in rhythm with the gating
pulse generator TZ, new information in the form of a
series of pulses, whereby the information previously
stored is always cancelled before the new information is
stored.

Besides the memory SP, the electronic control circuit
also has a further electronic memory SW or second

~ storage system in which information supplied by the
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memory SP and further information supplied by the
current to frequency or A/F-converter W3 is retained.
The control circuit also contains a listing LS or listing
storage system for storing electronic data and a com-
puter RW cooperating with a mode selecting device to
be described in detail below. Lastly, there is an elec-
tronic operating mechanism AW in which all -values
and measurement results fed to the control circuit are
processed. |

The above-mentioned essential functional elements of
the electronic control circuit arrangement, as shown in
FIG. 4 within the frame C in broken lines, like all other
structural groups and individua! elements mentioned
below may be accomplished by a program logic ar-
rangement in a mlcmprocessor, as the artisan will ap-
preciate.

As further evident from the block circuit dlagram of
FIG. 4, the electronic control device 4 has several ana-
log value suppliers, e.g. manually adjustable potentiom-
eters 33 to 36, which as indicated are for alteration and
setting of the film sensitivity FE, the “time” and “aper-
ture’ preselection, and the appropriate correction fac-
tor. The setting of the potentiometers 33 to 36 is ef-
fected by means of the members 17, 18 and 19 and a
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commutator U or change-over arrangement e. g as
shown in FIGS. 2 and 4. | |

- The member 19'is composed of two parts 19z and 195

| varlable in their position relative to each other and
 which are so superposed that a settlng of the film sensi-
- tivity factor (18° DIN indicated in the window in FIG.

- 2) once effected will also be maintained if the part 195 is

set to a predetermined value appertalnmg to the correc-l

¥ -tlon value scale 19¢.
~ A pushbutton 37 allows the parts 19e and 19b to be
engaged or disengaged with one another, while by

o ~means of a pushbutton 38 the setting member 19 as a

10

‘whole is engageable or disengageable relatwe to the

- scale 19c.

The potentlometer preselectlng values ad_]ustable by
- means of the setting members 17 to 19 are fed as appro-

| 'prlate resistance values into the A/F-converter W»,

- similar to the converter W, and a conversion of the

 current flow in frequency occurs corresponding to the

potentlometer setting. The frequency or pulse series in

turn is supplied to the memory SW which, in a continu-

- ous cycle, checks the setting values of the potentiome-
‘ters 33 to 36 and systematically stores the resultmg

| frequency in the listing LS. |

~ The computer RW associated with: the electronic

- switch 21, tests the problem set (setting position of the

 selector device) and processes accordingly the values

recorded in the listing LS. The result of the calculating

- process is made available to the electronic operating
~ mechanism AW and simultaneously made known in the

display 22 by alpha-numerical indication.

The operating mechanism AW in turn awaits a button

: feed (“average” or “release”) and then processes the
~ results imparted thereto from the computer RW. Subse-

- " quently, the shutter coding is tested (COD. SHUTTER
- CONN.) to determine the shutter type connectable to

~ the control device 4, whereupon a decision is made as to

- whether the function formed in the operating mecha-

- nism AW may be effected or not.
- If the decision is affirmative, execution occurs imme-
dtatelyr OtherWIse, on account of the shutter coding, a

“FAULT V” flashes on. If the operating mechanism
AW expects a shutter release to be carried out, then the
‘signal producing the release is communicated via an

-~ amplifier VS;, connected at the output of the operating
- mechanism AW, to the electromagnetic drive 6 and 7
- respectively of the magnetlc shutter mechanism 5 and
- synchronously therewith is indicated on the display 22.

- Described below in detail are the essential functional
- ‘operations in the electronic control circuit of control
- device 4, i.e. after prior setting of the setting member 21
" of the selector device to one of the followmg p0531ble
'__types of oPeratlcn | |

1. Settmg pOSlthIl “Open

* This position corresponds to the T-setting conven-
tlonally known in cameras. In this position:
(a) All previous values fed into the hstmg LS by the
- computer RW are ignored.
- (b) At the same time, the camera shutter 5 connected
- therewith is tested via the conforming plug con-
- nector for its characteristics, i.e. performance data.
(c) If the camera shutter 5 connected to the control
~ device 4 properly shows the identical data for the
setting effected, the operating mechanism AW
orders the switching amplifier VS; to open the
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~fault report appears in the display 22, where the term

45

50

55

65

iz
“shutter. The latter now remains in the open posi-
tion until the setting member 21 of the selecting
~ device is moved, e.g. manually, out of the operat-
" ing mode “Open.” This causes an influence to be
exerted on the computer RW, which in turn results
in the opening and closing system of the camera
- shutter changtng over from the open to the closed- o
= posmon | | | | -

2. Settmg position “MAN” o

In this position:

(a) The electronic computer RW reads the value'-_:"'
corresponding to the preselected time value stored
~1n the listing LS.

(b) Via the shutter plug connector there then occurs e ::' .

a testing for characteristics and performance data
respectively of the connected shutter. o

(c) The computer RW issues an opening comman P

the operating mechanism AW which transmits this
command, when the manual release button 14 of
the control device is subsequently actuated, The

release command in turn is now transnntted to the

- switching amplifier VS; which by emitting a pulse-. o

causes the magnetic shutter 5 to open.

(d) If the exposure time preselected at the time s settmg S

member 18 has exptred the computer RW issues a.

new command via the operating mechanism AW

and the switching amplifier VS; which brings

about the immediate closing of the shutter. It will R o
‘be seen that actuation of the storage Or average o

value button 15 or 16, respectively, is without ef-:
 fect during the operating mode setting “MAN”.

3. F-measurement posrtlcn

‘In this settmg, the mode of operatton of the electromc .
computer RW is as follows: | .

(a) By means of the potentlometers 33 to 36, values3 o

for film sensitivity, time and correctlon corre-
spondingly fed into the converter W5 are taken

~over and combined with the measurement values
- ascertained by the bnghtness meter (mea-':‘-unng S
probe 11 or measuring frame) while taking into

account the lighting intensity. As a result, an aper-.

ture value is indicated on the dlsplay 22 which has 'ﬁ N
been calculated in the electronic computer RW

from the aforesaid values and which is adjustable at =
the shutter mechanism and the lens dtaphragm -
aperture mechanism respectively. -

~ (b) The ascertained measurement value may be re- o
 tained in the electronic operating mechanism AW
by actuating one of the corresponding storage but-

tons 15 or 24. Values identified by further measure-

- ments may also be stored in the electromc operat-' o

~ ing mechanism AW. o
(c) Upon depressmg the average value button 16, the. '-

arithmetic mean is formed from all the aperture -

values previously stored and indicated on the dis-
play 22. This indicated value may subsequently be
‘adapted by calculation according to new parame-
ters by varying the manually adjustable time value,

the film sensitivity value and/or the correction -

value. The aperture value now calculated then

‘appears instead of that hitherto shown on the dis-
play 22, and remains unless one of the storage but- -

‘tons, which simultaneously exert a cancellmg func— N
tion, 1s actuated. o

~ (d) Release of the camera shutter 5 is effected by R
applying pressure to the release button 14, whereby
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the same functional cycle occurs in the control
circuit, as already described above under the oper-

ation “MAN.”

4. T-measurement position 5

- Inthis settlng, the mode of operation of the eleetromc
computer RW is as follows:

{a) The values for film sensitivity, exposure time and

correction factor correspondingly fed by means of

the potentiometers 33 to 36 as aforesaid, are taken 10

from the converter W3 and linked with the mea-
surement value ascertained by the measuring probe

11 or the measuring frame. As a result, an exposure
time value is indicated which has been calculated
from the said values in the electronic computer 15
RW.

(b) This measurement value may be retained in the
operating mechanism AW by actuation of the cor-
responding storage button 15 or 24. Subsequently,
any number of other values also identified by mea- 20
surement may be stored.

(c) By actuating the mean value button 16 the arlth--
metic mean may be formed from the previously
ascertained and fed time values. The time setting
member 18 of the control device is set to this value 25
before the magnetic shutter 5 is released. If the
release button 14 is actuated, the same functional
cycle occurs in the electronic control circuit as
already described above.

5. AUTO-position

- In this setting, the method of operation of the elec-

tronic computer RW is as follows:

(a) The electronic computer RW reads the stored film
sensitivity, aperture and correction values and 35
transmits these values to the electronic operating
mechanism AW. The latter now awaits the actua-
tion of the release button 14.

(b) In the meantime, bnghtness points are determined
by means of measuring probe 11 or in the measur- 40
ing frame and the measurement result 1s linked with
the previously set parameters and is also indicated
at the display 22 as in “T-Mes.”

(c) By actuating the storage button 15 or 24 various
instantaneous values may now be taken over and 45
stored 1n the electronic operating mechanism AW
of the control circuit. By actuating the mean value
button 16 the arithmetic mean of the stored values
may be formed. |

(d) If the magnetic shutter 5 1s then released, the 50
shutter is retained in open position in accordance
with the time value indicated at the display 22. On
release, the shutter runs off automatically in accor-
dance with the indicated exposure time, which
does not change even if during the exposure opera- 55
tion the light conditions meanwhile change. Times
set by means of the setting member 18 in the oper-
ating type “AUTO” are ineffective, whereas the
aperture setting on the apparatus as preselected
value becomes effective during the automatic ex- 60
posure time formation.

6. AUTO-DYN-position

In this setting, the operating mode contemplates the
- application of all features of the operating type 65
“AUTO,” with the exception that the “AUTO” opera-
tion can be carried out only with the sensor before the
‘subject measurement, because the counterpart *“dy-

30

14

namic” measurement also continues during the runmng
~off of the shutter:

(a) The film sensitivity, aperture and correction val-
ues are taken, as before, and linked with the bright-
ness value ascertained with the aid of the measur-
ing probe 11 to provide a time value which 1s 1ndi-
cated at the display 22. The electronic operating
mechanism AW now awaits a release command.
After actuating the release button 14 the particular
light quantity is calculated, which, linked with and
supplemented by preset values, is necessary to in-
sure a correct lighting of the subject to be photo-
graphed.

(b) The magnetic shutter 5 opens and maintains the
open position until the light quantity, which has
previously been ascertained in the electronic com-
puter RW, has passed the light-sensitive element.

(c) Any actuation of the storage or mean value button
15 or 16 does not effect the function cycle. The
exposure time indicated at the display 22 comes
into effect on release of the shutter provided that

~ during the open time the light conditions remain
constant. If the brightness conditions change dur-
ing the open period, then this is taken into account
during the automatic exposure time causing a devi-
ation from the indicated time, because the dynamic
measurement in the electronic control circuit for
the light passing the light-sensitive element contin-
ues also during the shutter run-off.

7. FLASH-position

In this position:

(a) The operating mode switch 21 is adjusted for the
electronic computer RW to take the preset values
for film sensitivity, exposure time and correction
factor.

(b) The actuation of the storage button 15 or 24 initi-
ates, with synchronous ignition of at least one test
flash, only one measurement phase which lasts until
the manually preset exposure time, which in this
instance has the functional importance of a “gate
time” attributed thereto, has expired.

- (¢) During this measuring phase, the existing perma-

nent light and possibly also several successively
following test flashes as far as they are located
within the set measuring time (exposure time), are
‘taken into account and linked with the fed values
for film sensitivity and correction factor and the
time value. As a result, an aperture value ts formed
which is fed into the electronic operating mecha-
nism AW and simultaneously indicated at the dis-
play 22.
(d) From several aperture values ascertained in such
~ a manner, after actuating the mean value button 16
the arithmetic mean of the fed values 1s formed and
subsequently the aperture value indicated on the
display 22 is adjusted or set at the lens or the cam-
era shutter, as the case may be. During the subse-
quent shutter release, which is initiated by the actu-
ation of the release button 14, the number of flashes
to be emitted and the position of the electronic
flash device should be the same as during the mea-
suring operation.

(e) If storage button 15 and mean value button 16 are
actuated simultaneously, the extent of contrast is
ascertained in the control circuit from all individ-
ual measurements and, for example, indicated in
the display 22. By the term contrast, in this regard,
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~ there is to be understood the difference between

" the brightest and the darkest pomt measured on the
subject by means of the measuring probe 11. The
corner values of the contrast may, if necessary, also
be shown as a ratio number or as a lo garlthmle term
‘at the display 22.

'As if evident from the block circuit dlagram of FIG.
4, referrmg to the measuring probe 11, the shider 11a
‘carrying the supplementary filter F2 has a switch 40
“associated therewith the function of which is to take
‘into account the additional filter F> and the accompany-

~ ing measurement region conversion in the electronic

~ evaluation circuit of the control device. For this pur-
~ pose the arrangement « of the switch 40 with reference to
‘the sw1teh1ng cam formed on the slider 11a is such that
acontact in the switch 40 is always only made when the
“supplementary ﬁlter F, is located in the path of the
light.
~ The numeral 42 in the block circuit dlagram of FIG.

4 illustrates a further contact switch provided both with

“a connection to the selector device and a connection to

‘the magnetic drives 6 to 8 of the camera shuiter 5. The

- switch 42 as such is so fashioned that in all it is able to

assume three different contact positions, namely-a

~ contact position “CLOSED” and two further eontact
_positions “OPEN 1” and “OPEN 27,

~ The circuit arrangement is such that in the first

- sw1tch position “CLOSED” the shutter mechanism

| j-assumes the closing position and the aperture mecha-

nism assumes the open position »::,errespem:im't-'rr to the

- operating aperture set.

If the switch 42 is moved to the second switching
| posmon “OPEN 17, the aperture mechanism maintains

~ theoperating aperture position assumed, while the shut-
R ter mechanism is moved to the fully open position.

- In the third position “OPEN 2”, both the shutter and

. aperture mechanism are moved from the previously
~ assumed setting position into the fully open position.

- This, for. example, may be carried out by means of a
B -conventlonal magnetic coupling or the like between the

 shutter mechanism and aperture mechanism which
- comes into action in the switching position “OPEN 2.
The switch 42, as indicated in FIG. 1, for the purpose
o of simpler and clearer manipulation, may be optionally
-~ located on the upper housing surface of the control

device 4 and for example, may be formed as a shider
“switch. S |
 Thus, the present invention broadly contemplates a
separate control device for photographic cameras such
. as large size structurally supported professional cam-

- eras, comprising:
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a circuit device fer setting, measuring and controlling

- shutter exposure values, having shutter connector
~ means for exchangeable operative connection
~therewith for energized operation thereby of an

- independent electromagnetically drivable shuiter

assembly for such a camera, and further having

- light meter connector means for detachable opera-

‘tive connection therewith of an independent light

- meter probe - for providing a bnghtness signal
thereto,

| whereln the circuit device includes an energizable

electronic control circuit arrangement provided

- with a gate, a periodically operating gate time

‘pulse generator, a meter or counter, a first storage

- system, a control circuit current to frequency con-
verter, analog value suppliers for film sensitivity,
~ time, aperture and correction factor values, a sec-
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ond storage system, a change-over arrangement, a
mode selector device, a computer, and an operat-
ing mechanism circuit,

m which the corresponding brightness signal of the

light meter probe and the signal of the periodically
operating gate time pulse generator may be sup-

plied to the gate, such that the output signal of the -
gate time pulse generator homes on or is supplied

to the meter or counter and the resultant output .

brightness signal of the meter or counter is stored
in the first storage system, in which one or more
analog values selectively for film sensitivity, time,
aperture and correction factor may be supplied via

the change-over arrangement from the correspond-

ing analog value suppliers to the control circuit -

current to frequency converter for transforming
selectively such analog values into suitable fre-

. quencies, such that the stored brightness signal
from the first storage system and such frequency

transformed analog values from the control circuit
current to frequency converter are fed to the sec-. -
| ond storage system and in turn are stored as 'arriv-_'_' o

ing pulse series in the listing storage system, and in

which the mode selector device is connected with =~

the computer by means of which at least the fol-
lowing operating modes are selectable: o |
(a) operation with manual setting of both of the expo- -
sure parameters time and aperture,
(b) operation with automatic control of one of the
two exposure parameters time or aperture, in de-

pendence upon lighting intensity, after manual

presetting of the value of the other of such expo-
sure parameters and of the film sensitivity, -
{c) operation with the taking of measurements en- -

abling the determination of one of the two expo--

sure parameters time or aperture, by means of the

light meter probe, taking into account the film

sensitivity and light intensity, or S
(d) operation with settings for opening and retalmng

in open position the electromagnetically drivable shut-

~ ter assembly over a selective optional length of time,
‘whereby the values stored in the listing storage 'System S

- may be processed, in accordance with the setting of the

selector device, in the computer to ascertain the corre- -

sponding processed values and in turn eentrolled by the .

operating mechanism circuit. | | |

It will be realized that the foregmng Spemﬁeatlon and |

‘accompanying drawings are set forth by way of illustra-

tion and not limitation of the present invention, and that =~ =
various modifications and changes may be made therein .
without departing from the spirit and scope of the pres-

ent invention which is to be limited solely by the scope :

of the a.ppended claims.

What is claimed is: S
1. Separate control device for photegraphlc cameras
such as professional cameras, c:ompnsmg | o
~ acircuit device for setting, measuring and controlling
shutter exposure values, to which an independent
eleetromagnetleally drivable shutter assembly for

such a camera is adapted to be exchangeably con-.' e

nected for energized operation thereby, and -

an independent light meter probe detachably con-' R
nectable to the circuit device and which containsa

phetoelectrle transformer, a probe current to fre-

quency converter and an amplifier for provrdmg a

brightness signal to the circuit device,

wherein the circuit device includes an energlzable elec- o
tronic control crrcmt arrangemeut in which a gate 1$°
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provided to which the corresponding brightness signal
of the light meter probe and the signal of a periodically
operating gate time pulse generator are supplied, such
that the output signal of the gate time pulse generator 1s
supplied to a counter the resultant output brightness
'signal of which is stored in a first storage system, a
control circuit current to frequency converter is pro-
vided which transforms selectively the analog values
for film sensitivity, time, aperture and correction factor,
supplied by means of potentiometers, into suitable fre-
quencies, a second storage system is provided into
which the stored brightness signal is fed and via a
change-over arrangement one or more values selec-
tively for film sensitivity, time, aperture and correction
factor are supplied, a hstlng storage system in turn is
provided in which the arriving pulse series are stored, a
mode selector device connected with a computer are
provided by means of which at least the following Oper-

~ ating modes are selectable:

(a) operation with manual setting of both of the €Xpo-
sure parameters time and aperture,

(b) operation with automatic control of one of the

two exposure parameters time or aperture, in de-

pendence upon lighting intensity, after manual

presetting of the value of the other of such expo-
sure parameters and of the film sensitivity,

(c) operation with the taking of measurements en-
abling the determination of one of the two expo-
sure parameters time or aperture, by means of the
light meter probe, taking into account the film
sensitivity and light intensity, or

(d) operation with settings for opening and retaining
in open position the electromagnetically drivable
shutter assembly over a selective optional length of
time, |

whereby the values stored in the listing storage system
are processed, in accordance with the setting of the
selector device, in the computer to ascertain the corre-
sponding processed values, an indicator display ar-
‘rangement is provided which indicates the computer
ascertained values, and an operating mechanism circuit
is provided by means of which the values ascertained in
the computer may be controlled. |

2. Device according to claim 1 wherein the device is
a battery energized device provided with means for
containing a rechargeable battery and a charging device
connectable to a mains power source.

3. Device according to claim 2 wherein the device is
provided with means for containing a separate socket
-connector for an external portable energy source to take
the place of such battery. -

4. Device according to claim 1 wherein an actuator is
provided for operatively releasing the shutter of a shut-
ter assembly exchangeably connectable with the device.

5. Device according to claim 4 wherein the device is
provided with means for containing a release socket for
connecting a remote control release for the shutter of
such shutter assembly. S
" 6. Device according to claim 1 wherein the electronic
control circuit arrangement is provided with a switch
‘member for selectively switching off all current con-
suming elements except the current consuming ele-
ments which are capable of electronically storing val-
ues.

7. Device according to claim 6 wherein a control
lamp is provided for indicating the state of switching off
of such current consuming elements.
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8. Device according to claim 7 wherein the device 1s

provided with setting dials, and the control lamp is

arranged to serve addltlonally for the illumination of
the setting dials. ;

9. Device according to claim 8 Wherem the dials are
provided for the setting of the exposure values, and the
control lamp is located between such dials whereby to
serve both to illuminate the dials and to act as a com-
mon index mark therefor. |
10. Device according to claim 1 wherein a shutter
cable connecting socket is provided for the circuit de-
vice which is adjustable to conform to the individual
specific operating data associated with the particular
individual shutter assembly types exchangeably con-
nectable therewith by means of a coded connector. |

- 11. Device according to claim 1 wherein a light meter

probe connecting socket is provided for the circuit
device permitting detachable connection of a light
meter probe constituting a measuring probe for photo-
graphic subject measurement and exchangeably of a
light meter probe constituting a measuring probe for
ground glass measurement.

12. Device according to claim 1 wherein the light
meter probe constitutes a measuring probe provided
with at least one main light filter stationarily located in
front of the photoelectric transformer constituted as a
light-sensitive element, and a supplementary hght filter
carried by an actuating member s0 as to be displaceable
into and out of the light path, the actuating member
having a switch associated therewith which, when plac-
ing the displaceably located supplementary filter in
tandem series alignment with the main filter, causes a
measuring region conversion of the corresponding elec-
tronic evaluating circuit of the circuit device.

13. Device according to claim 12 wherein the light
meter probe contains electronic elements arranged for
converting control signal values into frequency pulse

" series in dependence upon the setting position of the
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mode selector device.

14. Device accordlng to claim 1 wherein an elec-
tronic storage button is provided for the feeding of
setting or measuring values into the circuit device.

15. Device according to claim 14 wherein the elec-
tronic storage button is provided on the circuit device
and an alternative such electronic storage button 1s
additionally provided on the light meter probe.

16. Device according to claim 15 wherein a mean
value button is also provided on the circuit device for
determining the arithmetic mean value from the setting
or measuring values which are fed by means of one of
said electronic storage buttons to the circuit device.

17. Device according to claim 1 wherein a setting
member is provided for correcting exposure control
values.

18. Device accordlng to clalm 1 wherein the electro-
magnetically drivable shutter assembly is of the type
having a controllable shutter mechanism and a control-
lable aperture mechanism, and a switching member 1s
provided in the circuit device which 1s adjustable to
three switching positions, the switch contacts of which
are associated with one another such that in a first
switching position the shutter mechanism is controlla-
ble to assume the closing position and the aperture
mechanism is controllable to assume the open position
appropriate to the set operating aperture, in a second
switching position the shutter mechanism 1s controlla-
ble to move to open position and the aperture mecha-
nism is controllable to maintain the already assumed
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open pomtlon set Operatlng aperture, and in the third

~ switching position both the shutter mechanism and the
. aperture mechanism are controllable to assume the cor--

'_reSpondlng fully open position. T
- .19. Device according to claim 18 wherem oonneotlon

" means actuatable by the switching member 'are pro-:
~ 'vided for causing the shutter mechanism and aperture

~mechanism of the shutter assembly to move together to

s the correSpondlng fully open position.

20. Device aooordrng to claim 18 wherein the switch-

' ing member is selectively actuatable independently of

the mode selector device. .
2L Device aooordlng to claim 1 wherem fault indica-

- tor means are provided in the electronic control circuit

~arrangement for reportlng a fault or error where the
 measured or preset exposure values in the circuit device

~are not within the specific operating range of a specific

- electromagnetically ‘drivable shutter assembly upon

-+ connection thereof to the circuit device.

- 22. Device according to claim 21 wherein the fault
~ indicator means reports the fault by a srgnal discernible

- _by one of the human senses.

“23. Device according to claim 1 wherein charge indi-

o cato_r means are provided in the electronic control cir-:
 cutt arrangement for indicating the charge state of a
- - power source for energizing the circuit device.

"~ 24. Device according to claim 1 wherein -mounting

~ means are provided for connecting the control device
- to a support adapted to be clampingly mounted on a

tripod for the camera.

235, Device aecordmg to claim 1 wherein portable
‘carrying means are provrded for manually carrying the

| oontrol device. |
-~ 26. Device according to claim l wherein the circuit

~ device is provided with a flash operating mode position

- for permitting the aperture value which is to be set on

- 'the camera shutter assembly to be ascertained at least by

- -a test flash emitted before taking a photograph using -

- the preselected exposure time as measuring basis for the

L hght quantity to which the light-sensitive film material

- is to be subjected during the subsequent flash exposure.

-217. Device aeeordmg to claim 26 wherein an elec-
o tromc storage button is provided for feeding of setting

or measuring values into the circuit device, and the

E storage button is arranged to be used in the flash operat-

ing mode position both for igniting an electronic flash

~ device associatable with the camera and connectable

- with the circuit device for emitting a test flash and for

' releasing a measuring operation for ascertaining the
- brightness conditions during the test flash emittance.

- 28. Device according to claim 1 wherein an elec-
- ‘tronic storage button is provided for the feeding of

- setting or measuring values into the circuit device and a

'.'mean value button is provided for determining the
~ arithmetic mean value from the setting or measuring

- values which are fed by means of the storage button to
~ the circuit device, and the electronic control circuit
‘arrangement 1s arranged so that with simultaneous actu-

- ation of the storage and mean value buttons the compos--

- ite balance of the brightness values ascertained from all

B - of the individual measurements is indicated by suitable:
- indicia on the display arrangement. |

29. Separate control device for photographie cameras
- such as large size struoturally supported professmnal

B cameras, comprising.

a circuit device for setting, measurmg and controlling
shutter exposure values, having shutter connector
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" means for exchangeable operative oonneetlon R
~ -therewith for energized operation thereby of an =~
- -independent. electromagnetically drivable shutter =~

- assembly for such a camera, and further having
- light meter connector means for detachable opera-
“tive connection therewith of an lndependent light
‘meter probe for providing a brrghtness sxgnal "
thereto, -

wherein the circuit devrce includes an energlzable elec-

tronic control circuit arrangement provided with a

gate, a periodically operating gate time pulse generator, '

a counter, a first storage system, a control circuit cur-
rent to frequency converter, analog value suppliers for
film sensitivity, time, aperture and correction factor
values, a second storage system, a change-over arrange-

ment, a mode selector device, a eomputer and an oper- o

| atlng mechanism circuit,

in which the corresponding brlghtness srgnal of the .
~ hight meter probe and the signal of the perlodloally

_operating gate time pulse generator may be sup-
plied to the gate, such that the output signal of the

gate time pulse generator is supplied to the counter
~ and the resultant output brightness srgnal of” the

counter is stored in the first storage system, in e

~ which one or more analog values selectively for

film sensitivity, time, aperture and correction fac-

tor may be supplied via the change-over arrange-

ment from the corresponding analog value suppli- '

~ ers to the control circuit current to frequency con-
verter for transforming selectively such analog'

values into suitable frequencies, such that the N

stored brightness signal from the first storage sys-
tem and such frequency transformed analog values .

- from the control circuit current to frequency con-
‘verter are fed to the second storage system and in

~ turn are stored as arnvmg pulse series in the listin g N
 storage system, and in which the mode e.eleot(;,r o

device is connected with the computer by means of
‘'which at least the followmg Operaung modes are_
selectable: - | |
(a) operatlon with manual settlng of both of the

exposure parameters time and aperture, - =
(b) operation with automatic control of one of the

two exposure parameters time or aperture, in

~ dependence upon lighting intensity, after manual a

presetting of the value of the other of such expo- 7
sure parameters and of the film sensitivity,

(c) operation with the taking of measurements en- _,
abling the determination of one of the two expo- S

- sure parameters time or aperture, by means of

the light meter probe, taking into aeoount the -
film sensitivity and light mtensrty, or, - |

(d) operatlon with settings for opening and retain- o
ing in ‘open position the eleotromagnetloally -
drivable shutter assembly over a selectwe op- S

tional length of tlme,

whereby the values stored in the listing storage system
may be processed, in accordance with the setting of the
‘selector device, in the computer to ascertain the corre- R
sponding processed values and in turn controlled by the R

operating mechanism circuit.

30. Device according to claim 29 wherein an 1ndloa- " _j: o
tor display arrangement is provided whleh mdloates the - |

computer ascertained values.

31. Device according to claim 29 wherein the analog | .

value suppliers-are corresponding potentiometers.
* k% ok k. | |
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